Analysing the ATP turnover cycle of microtubule motors.
Proteins of the kinesin superfamily share a conserved motor domain, which both hydrolyses adenosine-5'-triphosphate (ATP) and binds microtubules. To determine the mechanism of action of a kinesin, it is necessary to relate the chemical cycle of ATP turnover to the mechanics of microtubule interaction. In this chapter, a number of methods are outlined by which the ATP turnover cycle of a kinesin can be analysed with a particular focus on the use of fluorescently labelled ATP and ADP analogues as a means of isolating individual steps in the cycle. By analysing the ATP turnover cycle of a kinesin, both in solution and in the presence of microtubules, the change in nucleotide state triggered upon microtubule binding can be determined. This provides information vital to understanding the coupling of the chemical and mechanical cycles that is integral to the action of members of the kinesin superfamily.